Cobalt exerts opposite effects on erythropoietin gene expression in rat hepatocytes in vivo and in vitro.
This study investigates the effects of hypoxia and of cobalt on erythropoietin (EPO) gene expression in hepatocytes in vivo and in vitro in neonatal, juvenile, and adult rats. With the use of the ribonuclease protection assay to quantify RNA, both hypoxia (0.1% CO or 9% O2) and cobalt (60 mg/kg) elicit production of increased amounts of EPO mRNA in neonatal and juvenile rat liver in vivo. In vitro hepatocyte EPO gene expression could be reproducibly stimulated by hypoxia (3% O2) but not by cobaltous chloride (50-150 microM) within 2-20 h. Conversely, cobalt substantially attenuated the rise of EPO mRNA levels in response to hypoxia. This inhibitory effect of cobalt was mimicked by zinc but not by other metals. CO attenuated the rise of EPO mRNA levels in vitro in response to hypoxia; this inhibitory effect coincided with an inhibition of total RNA synthesis as determined by [3H]uridine incorporation. The lack of specific inhibitory effects of CO and of specific stimulatory effects of cobalt on hepatocyte EPO gene expression in vitro suggests that a specific heme oxygen sensor may be less important than in hepatoma cells.